Effect of L-3,4-dehydroproline on collagen synthesis and prolyl hydroxylase activity in mammalian cell cultures.
The incorporation of DL-3,4-dehydro[14C]proline into collagen and total protein of 3T3 cells occurred at approximately one-fifth the rate observed for L-[14C]proline. Addition of L-3,4-dehydroproline to the culture medium inhibited markedly the incorporation of [14C]glycine and L-[3H]lysine into the collagen of 3T3 cells, but there was only slight inhibition of the incorporation of the radiolabeled amino acids into total cellular proteins, indicating that the action of L-3,4-dehydroproline is specific for collagen. When 1 mM L-3,4-dehydroproline was added to the culture medium the [14C]hydroxyproline content was reduced 40% in the cell layer and 70% in the medium. The D isomer of 3,4-dehydroproline did not inhibit [14C]hydroxyproline formation. These findings indicate that L-3,4-dehydroline reduced the hydroxylation of the susceptible prolyl residues in the collagen molecule and the secretion of collagen from the cell. The reduction in the hydroxyproline content is probably related in part to a reduction in the activity of prolyl hydroxylase; when various mammalian cell cultures were exposed to 0.2 mM L-3,4-dehydroproline, the specific activity of prolyl hydroxylase was reduced markedly, while that of lysyl hydroproline, the specific activity of prolyl hydroxylase was reduced markedly, while that of lysyl hydroxylase was not affected. Under these conditions, cell growth and lactic dehydrogenase required protein synthesis. Removal of L-3,4-dehydroproline from the growth medium resulted in a time-dependent increase in the specific activity of prolyl hydroxylase.